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(54) ELECTRO SURGICAL INSTRUMENT AND 
ELECTROSURGICAL TOOL CONVERTER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an electrosur- 
gical instrument and an electrosurgical tool converter 
capable of limiting the supply of energy to a place of a 
requesting tissue without giving an excessive damage 
to the tissue. 

SOLUTION: This electrosurgical instrument has coax- 
ial inner and outer cylindrical members 1 , 2 formed of 
conductive material to constitute a coaxial transmis- 
sion line. The inner member 1 is preferably formed 
to have such dimension as to receive an abdominal 
operation instrument with operating element of a tool 
projecting over the distal end 1D of the inner member 
1. The inner member 1 itself may contain an operating 
member at the distal end. The outer member 2 is con- 
nected to the inner member 1 in a place distant from 
the distal end 1 D of the inner member 1 , and at the dis- 
tal end side of a connecting point 7 between the inner 
and outer members, a radio frequency(r, f) feeder 4 is 
connected to the inner member 1. Serial impedance 
between both the connecting points (4), 7 is formed by 
the inner member 1 between the connecting points, or 



formed by the operational frequency of an instrument 
having a radio frequency(r, f) separation structure re- 
lated to the inner member. 
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(54) «5^^fflSg^&tK«5^ffl^-J^gg 
(57) [HR] 

[BUB] «K»Mt*«***6£fc4<, &Kh 

irzmifc<o®micx*/i'*~ifc&&Mfe~c$ stasis 

l*«>fc«>AS*«>jattHKff»*»*rrtKi-Sit fe-C 

# 6 0 2 ttrtsu n# 1 oistiBa 1 da* e>*tifc 

HtbK7«HBtt«-canntt (r. f) 7^-^4/jSrt 
MMBtt 1 icfigttSixSo iattjS«>B-e«±rt»«« 1 1- J: 
oT7fM£ft5a\ Xtt*ftKM«1-3»RJSK (r. 

4, rimmu >v-yyx&B)£irz>. 



(A) 




(8) 




*u bbhj:9 t>iEtac«ic«*ifcttB-crt»8Mt«c* 

«J9tt (r. f) MiStfcot, SAOftfM&B 
coil£|li|KJ;oTtfM£ha-f i 

fUMA* 



&a^v <b + § ffixw i - 7 (oferndMire 

[»*«9l *<t< it 3 0 OMHz^MMt 

e*>att«Hc o r p^B2! k fSSlWfc Bfr $ JifcBS 
rtE 1 1- £ o T ffitt£>S»B 5«fc5 »»JB *rt 

^BftftJBBJk 

«fr#*S 1 1 ] 4 $<o i fe&<0* 

9 3mi OlcEttolSft^ftJHBA. 

[B*£ l 2 ] ftB*WfMttK^0lBftU:B triS 

sb<o«s*wwiba. 

Ac 

AEH^XBMlc nX/2t^o BftM«« S 

L. rr-Cnli&gC (K 2> 3 • -) TfcO, X It®) 

S:»»fci-$»*xsi 2X1*1 3tKB«>«jatfH»fflS 
H z 2 o«lfMlB»l5:*Jv^r*Sltf*>S - 4: % 

^»i:i-5ss*^i 2-1 4<o«n^ic8ettcotEa»» 

IB** 1 6 J Jftffi-C UOOMHz ©»«s«K*-C 
tt«*Stt«BSrtf5t«>^, «v»«Wy-/Hr« 



•2- 



ft® t t> * n a r. t x- ra (*«>e^»K * ^ifct s 

comfci&tmmwbtiitmmmtzistfz. t turn 
[»*« 1 7 j »a«3s*5^K^affi«o««crtxi5 

[RsftH l 8 J VfK^^WKdUUt 4 »<D 1 «fi«>* 
SI - >^¥fB3F¥!B«ric«-efc5 d t 
16X1117 ldgBtt(0««^»ffl!y-^aE*»o 

[a*«i 9 J »SSa««fP«tt»-c«>fl«ldBBtXifi 

[b9*«2 01 »fll«ig^«©«ttlfflP««r^X- 

l*]IE«#35St«>td nA/2it^ SftMftft S ld»JS 
U d d-Cn ttE* ( K 2 , 3 • • ) X'h 0 . * KM 

9Xli20»dE4R«)tiISC»»ffly 

->H£as. 

[SR«« 2 2 ] IMMHftOjBttlloAttlcnff tttt 6 

MH z 2 <0»flsja«»id*5l^Xfi , 3»-C*>5 d b 

«T»«£i-6»**l 9-2 1 09n*L3»'ldett<OlBfl^ 

[SS^Jg 2 4 ] gflsRiS 16-23 0>fflftd>KGttfl>1B 

rtBcoiSffi«^ 9 £(i ;ix^* d t «: 
[ffl#« 2 5 ] BOSIfeWS A-C«> « d £ £ f 3 

l w#« 2 6 ] »m«> t» lx$$ 



Xfc* d b ZW&b -f 581** 2 6 |de*^tt«fl*M! 

■a* 

[000 1 l 

tt«©«1-*Wlf»Wl *««tt««0WB»Afttf 

H©iWldK»-*-5»»dOB't5. 
to 00 2] 

«Mtt (r. f) W**MftL?&JK£BB3-*&& 
ffi*sj:<*pe)HXV^. *fcKElfi««ft£LX««W 

dix60Rtt**JafBx.fc^--/Hdtt«l«ffio»A£ L 
X«JBT?*5lft»V^7 h*«±*:fc«tBA*****t 

•)A«OjB«ldia**ffl«Sr4*6 , 5niEtt^fc < 5 # lH 
IMtt:** 4t8a«»«:# 5 ffiSreoSBSrfi 1 5 Stele 

7)s, @AP^fdi(Ojft«UX|g^$ttfcBA^(0^«lJ^iS 
(r. f) 3:*/u^<o*fflSS-&4r3l*fid^i:T 

dnfe^iraM***"i"Sfcie)idts*tTfcnx#fc 

loom «ffi«o8R«rttffl1-Sd£-CfcS. do 

«te, 2o<Dfeffi7)5«^^aid^i-5^icfie;fl$n 
a. djxidj:o^t7-o»w»^iK$^ mm-r&ma 

[0 0 0 3 j 

^»*«^ldtt»(c«aiic45. Sid. 
l±tBffiBB^ffi«ldJ:oX**oXL*5. 

10 004 J *d^*«W<OBWtt, ±EWIH«&«*: 
iS:^ Lfc5gH.^«W-"r 5 d £ X&<5 0 

[0 0 0 5 J 

[^JS«r»*i-5fc^co^©] *»W<oSBioJB«jdJ: 
itXiSEStt, fllft««dtt»*feco^+^y h^fifc1-5 



-3- 



£ tix v > s t> © t % ^ k ftmmmwm®. 
wawr t7^-mtfrt sew * t <o 

[000 6] «««5S(OJgfiJtttSfeff«««IC»ffi-5 # 

ffittK, «^fi3 0 0MHza±^*Sh&li, ±2B<D»» 
4iv^m&Wfc£S£*So. cr-CmlUfR^**). 

&tf:7 ^ -y^»B«KA«>BtefcSrt««**OKBt» 
<. ::«>rt»»tt«DBB*s7*5-f by ^©J:5«a 

[000 7] ffl;ttf 3 0 0MH z &JB*.*Kv4M1pBK 
|(t30OMHzJ:») t>fi^»f^ja«tv>5 2oO#* 

-5c WE2o<oiaife«ttASS!«J«wtt^H^2- 4 5G 

BlcSSM"* r * tf-C* , » 2 (DEBtt«»^Sfi£* 

coiKfteoft aU^EBttS«^<0» 
t>«»-e«feitr*5*), ^«>tt*. 2o0>EWI«rft* 

*>EBttto^ittflW ^tWv** i/c»<<dt-*>3. 



[ooo8] M«im«>*<tttt*f & *ns©»«tt*m 

^T'^oo t«oT, rt»ttttfc»»fc<DBRi;:i;t#5* 

[0009] &&w<om2<Dmmz£titf* 3 
o o mh z *>»ff««»-ctT ^ ««*»tt»wfl<0«» 

(cnii2S«-c&orfca^) SrttOBtrtttU: 

[ooio] &min<r>m2<n®mc£ti^ ftB-ets 
-^B*Btt, rtBoWft Lfc&ft«g£$;tT$w ut 

[0 0 11] ±8B^»»«3Stt¥«^¥«Klft»*:'atr 

trtKtt»ffHtt»^«tt»5a*^ifta**i**ttBW 



-4- 



K-fcii. ftmkfttekxmr&£fi*&m&&x<oftftft 
[0 0 12] KS«at^»Hic^itS#7itiCn. 

m& $ n 5 e a* »?a«is * ra t«r*-f v f - y v 

B*sKB0A&&n#*tt'?:: tiz£9 Afta»tt-f > 
t-y >**^«»©KBa«i1-a J: 5 IceaagRS: 

[0 0 13] 3 0 0MHz£ 1 OOGHzOiajOjfl&gt 
-Cta«^««/<17 - 4: »c J: y , n< o*»w 

fintr«B fl C*&J:5Ic 1 »JWSB*»»Sr t*«-C* 

BftBAIcMLT, fWMBRtt=* H>aEv*fc»SMm 
«FCI*ft< «*iM4IWMr*1-e«IWC«*'C* 5. 
UHF^*^¥~CD&ifc % SM (BB/fKVH 

«9 fflJaKS^fcS 2 4 5 OMH z -C(03:^/U^-<0» 

ttoTUHFttffil***U3:£ 

[ 0 0 1 4 1 ±.Tr&'<t:ffl£m<D h 7 yfk&W&W 
m^WKAmz * 0 % U H F ftfW8i£S^tttB&*» 
jfltttt*8A^ft*fefctt£K:ffiB't-« i fc 

iSi^oti^fc^i:, BA^«ofl)fi±»i«ttjK 

tmf$<of&ffitmK.zvfivz>. ba, *^«t» 

A2:t*A*iifc«a«^»fflT-«^y-^t«ft^^ 

[0015] ABita*. ifi«a:«icBifeiifc«anp 



m<*BaH8KtcJ:orjRv*l*5GH««:«i« 

A* fell* 0 H U<D3fc«)0«#aiB*iK#J-C* 5. ±x 
»*<fc U H F «StfH*Jfl 3i*^^-<o»«W4«^«w J: 
0. ««n«KttHlffSA«fe»A«tt«r. fflli:«t 

(i * it % mmmnnmsiftfiiti bak taw *r«fex& 

y-/MirtB<0a<&ffiA^ 

wLtcmvwzmitx^z. 
[0016] z<n®m±. *fcitts(«i<£^a«», 

3 0 OMH z*5«s M«l± 1 0 0KH z <b 4 OMH z CO 
X. rtB4>fllEKKB£*i*. -tUc: J:oT«H*«>1ll 

1-5. rai:»»«3s*^K»aotuHF<om«^»« 

ti^Bttnffi (r. f) BftHlcHftBBBBtt. B# 

[0 0 17] 

[00181B1 (c^^r, HBltBffi^-^irSftA 
»>HBAfcSE«-*-S§gBtt, jBDfi^W«tt<oB«ortfi 
1 ^r, rtBio^fflKira«WlcEK**trrtBi oaffi 
« 1 Dic»»1-ajatt« 2 DtfftaHWSv^«tt©» 
3£2 4:a>e>«6. ^«2tttej^3*lR0lffltP'*ife^ff 

2 oatt«8 2 DIC5it>'S Rttfii&J8B*fltJft1-*. 

rci-crtBi «a*WBi D-cwat45*ma*iaB»«: 

^o 0 ^B2oa{MBH«ti«a&LrBlXdti. *» 

fe/hsoABattttMfr^r-rs. «5tt*o2ctt«©» 

*ttt*ti3. r^SBBSttiH4^Sg2rt2BU3rto 

rfcA«"C#*. ffift0a»<O7BfiL»4fiStt4»cQitt 
ft, 3fetMi4»<Dl««cOiSf«:fflF^U ^mcAOrtftJ 

corns t mttzmm&isii znm 2 <o*& e 



-5- 



coi£{&38 2Pi^i com<offi>f v t-^yxg^ 7 

[0 0 1 9] i*M$m (r. f) lfttB»3&4anNi7^ 

■crtEi tsiesns. rowH (b) i±4#coiks 

(mtttfBlcttlUlWUt) 03«ftfflFl:U 
f) ««4fl>^^9-^C»«**lfc*»2tO*«EK 

[0020] »««5a*fctt7-f-^4«>»tt^>tr- 

o«>ft 4 5 v — y >x £*Pt 5 2 o<D EfS 
otl^o ® 1 OEiail47^-y4^ertft«8R5<Oi£tt 

-^^^otps. fB2^EBntt^iS2<oiaaai» 

*«t, 7-f-y4©«Ht-Otr-y^i:ttJ»*0. * 
fcEV»fcJMt«K ^«5<0m^^^^0 ; ^2(O^ 
(r. f) feajS*»fe5att«2D*"C<OflBSL»R 

flattie ae^saD-ccoi&^y^-yv^ii^^- 

So 



[0 0 2 2] »SS20BCa«±, *IC£KfcS*l*WjW 

©rtSEfcrtB l eo^^F<ott:?d:#ffiJc^:$ < s m l ic 
oKS&tto:: rtBi £#£2<Din]<Dg?|iij3 

MX'hZ. iotHftfta-Cli, ^SS2<ortSEfcrtBl 
OftftFtOlt (E/F) S:/hS<1-5rt^-C*5. 
^BS. ftK20>M&< y^-^lil OflMi'C* 
S<T?#, rtfil (M4 7um»5 7 

34?*>i**»2 0%d»6 3 0%«i^*£^fctt£fr£. 
J 0 0 2 3] ftBJCtt, *|BJ<0«fttW Vt'-^^^ 
ofiaUB^feft* 4 i BftOKABBin (H^-fr 

-f > fcSOQ^-f-^JrBflnSlS <0lSJIC^*w$pA 
6o w(0a*SBl*^2*^tf^-^S«»*»<0 , t'K: 

*"f) c0^>'t'-^>'^|i^5/5 1 V^^nfc2OC0W>' 

[0 0 2 4] Bi«)3fiK<D8E««SrH2«c^"i-. 0 2IC 
fev^xtt, 4»oittfioT«^WBK«»^Bl 

»ifi 2 C0iaf43g5 2 D <0|B]T*~£cD ABE£:ftoXV^5. 
Bi«c*!»6rt««)ii«t«©ft*>9ic:, **2lclia^ 
«2©*flc6«Ctt«»^«BSttfc 10(0»*»0 4» 

i y -y i s^RjtfeitTi^. 

5) ^IBO»ir^»tt<DSIBSOteaWftStt. W^ln-j(c 
x/-4lc:^L<$it6o :©s^t, »«2tt¥»W 

[0 0 2 5] E3l*a«5GHz J: 9 tKV^JB**"C« 



-6- 



**:/20Mt2*-f ?(D&m&®<r>mw y 

0* 

[0 0 2 6] J; o Til, ^-^MtEoTUH 

o«iiBl2lc:^L*:«ltafilL'Ct^^ 7 4-#Afr 

toot^io (Itl00KHz^40M 
Hz) fc*lfC^< 3 0 0MHz *-CO««»-e«fl5S'fr 

|!flU»ffltta>g»A5S^lt6n5 (BS*tt« . 
[0 0 2 7] Bi-3l^Lfc±Eeo*«£lra«, 7^ 

«fc0* U H F -coia«^»ffl3:*^^-f±^^att« 
&m&m&n t mu > ¥* * v * ic * o 2 <o& 

RttS»»ltrtKl t»3S2a>ifcSRtt»2Ewnmoi»18 

*itffi®m.VM>¥**yx\±. (a) rtKlcoa^ 

B03 1iCj:or»**n, (b) 

mmtfttelb o|H]<Dg?flU Srtt fc-T yv>/32i;:J;oT: 

[00 2 8] y^^3 2tt^^^-HE«- 7x7-f h 

#J£LT, 5MHzr^i-^<0{Ci®LfcM^I±7^T 
y4 h (Fa i rRi te) <r>~y>T)V • 3Efft • 
-Y h »^«J # 6 1 -Cfc6 0 r 0>#»l* 5 MH z T-|±«» 
SB***! 2 0, Qflt*Sl 0 0^5, 

7^32 o«»aB*&aettaroB^» j>«>#j»aia«> 



£\ ^7^$30mm ("+&G) , ^2 8 mm. 
&t;ftE<0*8 (E) &2. 3mmH5h 5MHz 

•C7 ^ -y 4 coswtt: £ ffijftts#«)iiafio»?stt y t * * 

V*l;U0Qfcfca o ^f^^3 1, 3 2tf(£V* 

[ 0 0 2 9 ] ® 5 ICia 4 "Cfc^fcSiafc 2 MttftOffft 
A*M4 0i»j-c t B5U:«1M;3l£, 7<f-¥tr-7 

|0 0 3 0]!Mait 2. 4 sGHzxmft-rz 

{Rl<0UHF»aiK4 2, ^5MHzT'©f^"t-6gi2 
ofiKJg^«4 4 £1*5 2oot8a»SjSS»a*tH 

££0. ^tl^*tffl*j»4 2A, 4 4A«r«^ 7 4- 
y4^»«$nfcffiA3S&»4 0(OUi*4r*iai'5WA 

6, 2o«W«4 2, 4 4ttfflA**SB4 0 
^co=jv hc-Wa- yW4 S\ZJ:<3X$lffl£ti. 

?\ xii^Tc^-r yfso cc«a$nfcA* 4 s A^m 

[Bl] **WlcJ:5JBi » % -X-/u«KH»-e. 2 4 5 0 
MHzT-»^-r5t><0Sr*U. (A) l*«8riffi[*k 
(B) W:tH»iBiH-C«>5o 

[B2] ^-^KWBoK«««r^u. (a) \mmw 
m. (b) w:«»fffiia-e*>5 B 
i@3i «Kff»a«Js«r»oy--/uae«»<oa?ew4: 

*U (A) UWinSH. (B) ttWKBB-Cfc*. 

II§!4 J g|2|C^Lfct>«>£IffI^<D > 1 00KH 

z A^4 0MH z t-e^/aKftfiffl-Cfcftft pffiB-Cfc* 
iS*s»4-B!y-^Se*»«r*L, (A) ttttWiEH. 

(B) l±«WrflfiB-C*>*. 

[B5] aft^»MOUJ*«^8«c»H*JxfcH4(Dy 
— ^2Elfe» $r ^-TB -C & 6 o 
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4 Ausunas (r. f) «iB«a (^-r-^) 
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